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Abstract 



A pump circuit forming a boosted power supply (Vpp) generating circuit includes: first and second pumps 
generating a boosted power supply; and a test circuit controlling levels of stress applied to the first and 
second pumps in accordance with a signal input from a ring oscillator and a test signal. A semiconductor 
memory device of the present invention enables application of a desired level of stress to each capacitor of 
the pump circuit formed for a stress test, and provides enhanced efficiency of the stress test and increased 
reliability of the semiconductor integrated circuit 
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[S«*3S6 ] MIBxX MI-§-<4. JMP-c-y Hj&^TJj 

it*3S2ietsc7)^*mmiiis§. 

[ SfcftB 8 ] hu h «-9«40BJi . *MWI# tr 
a 7 tEtt<0¥«{tefc»lHl8&. 

[00 0 1] 
[00 02] 

[t¥*<Oi$fl5] &3fU:9. DRAM (Dynamic Random A 
ccess Memory) £14 tfe k £*WfttMWg»(c:i5l > 

#E^**j£<fflV\A>fL-CV^|). DRAMtCfc^Tti, 
±lzv- HI8«E^tc#BE«agV P ptfffi^ixT t > 
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[0003] 014 14. «E«»»£E1»5 0 0 ( J3LT 
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[0 0 04] VppM0B5OOIif<f?»l 
00t <J >?'*isU—?®8&2 0 0 ktf>-T®8&3 0 0 

[00 051 r-f T-y^ESSl 0 0«iVppfl;E^ 

U-^U-BlTinKTUfc; k £^ttJt . fl#<1> 1 



[0006] >j>r*isu-?®g$2oocr>-mzmi 

5(,Z7jit. Vy7'j-isl/-?m%2 0 0i±. NAND0 
S&20 1k. SWcS^$itS-< WW202-20 
5 £*trilffi0»2 0 6 k .4 >J<-9 2 0 7k** 
tf. 

[0007] U >^;fr v-U- ?[US$2 0 014. MIBfi^r 
O 1 £»tT»i8L/ W*fi#* 2 &«^-r*EIBT* 

[0008] ^miB 300 cD—mzm 1 6 jcs**- . 

^rHH»3 0 0J4. **J*isf30 1 , 302, 30 
3 kSWCjgig&Sfti. >f 3 0 4 k Nch h y> 

y'X?305, 30 6. 30 7, 3 08k£#tr. 
[000 9] ^>T®&3 0 0l,ZiS\,^X^-v^iy9 3 
0 1 (4 . y - H N 1 k y - H N 3 k ADISHCSM- £>fl 4 . 
Nchh5yy'X^305i±. ?hSI5«iSExt. Vc c 
UilT. Vcctfi. ) ky-KN3kc0fUfct£tf-A, 
*U y-h(4. ^SB«i!gVc ckSttS-flTHS. Nc 
h h7>>''X^306«4. *hgff©SVccky-KN4 

koiBfc»*t*>n, y-M4. y-KN3kig^$*i.-c 

^4. Nch K7yy'X^307lt ?f-gPfl:j®Vc c k 
y-HN5kcoratClS«t^il. y-h«4. y-KN.3k 
^fSI$i^•CV^^„ >-^'-^3 0 4{4. y— FN 1 k y 
-KN2k<0iatcR»t<9fLS. *+^3 0 2ll y 
-HN2ky-HN5t^tciS{t^ixS. ^^^n'v-^ 
3 0 3(4. y-HN2ky-HN4fc<OlBltCg»t^>il 
h. Nchh7>;yX^308(l y— HN4 k y— H 
N6kOStl6ttiQiX. y-Mi. y-KN5t«I? 
ixTV%|>. ^/c. y-KN6*^#gC{a(c:Vpp«JE^ 

[00 1 0] ^y7-H]iS3 00(4. V>7*isU-7® 
»2 0 0OIB*«^<l>2*»tT, ^f+^^3 0 1 , 
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[ 0 0 1 1 ] 01 7c7)^-f-A^-^-K*fflV>Tiai 4 CO 
V P pf&^EK 5 0 0 OUrf^SSiBB-r 4 . 
[001 2] x-fr^^EBSlOOti. V PP «BE5fefe 

±) Sr«»L-CV^(f-€-oaiS)e^*lS' "L" t-th 

[00 13] T-rxy ?08U 0014. 

W0ffi<7)^e£?B**tc «t 0 v P P ®EU^;H&<*> 4 ~5t 

"H" k~t&J:o(.Zf&fe*tiX\ l ^. 
[00 14] 'J>'y"^U-?08g2OOi4. Vppf 
EU^KDfKT^ai ^ixixtfx -f 7-??®$$ 10 0<?) 

aj^jfg-** 1 = "H" tf*j}Zi\h<?>x\ Ajjfi-sf # 1 
= " h " £9 . vppfE u^^M^f 4 *r>-f >- 

yiij^tc j; 0 4 u-^a- •& ^ x-mm u vv-x m 

#0 2= "H" (01 7Ti41lH]^-K>'t' , >- 

VmWX'V p p ®i u AC/t- lUfS-t h Z. k $• * L X v ^ 
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[00 15] ttz. ')>7*isV- y[lB2 0 0«i\ V 
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^(i-§-*2= -L" 

[00 16] -I<7)fc#.tf'y:r[5]B3 0 0l;i. y-HN 
1 # "L" , /- KN 2tM 3 0 4 KJ: 9 

"H" fc&ot^-S. 

[00 17] y-KN3(i«aSSJEEVc c-Vt 
h (Vthli. Nc h t-^^'X^S 0 5<DL£VMI« 

BE) ^i^wcry^-^sfi-cfco. *-v?->?3 

0 lt±^?ilTV>S. 

[00 18] ifc. y— HN4 . y-HN5liVcc- 
2Vth (Vthll. ^ft^'ftNchh^y^y 3 0 
6. 3 07<DL#VMI®E) CDU^/M^oT^S. 
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[0020] fl^O 1 = "H" (Ci 0 'J V^^-L--^ 
0B2OO#Bf£U **>Ui2rt§-**2tt "H" fc$r 
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[002 1 ] y-HNlti "H" b%*) , * 

t^y^3 0 l<7)dfVfy^iftf^tcJ:<5y-KN3{i:2 
Vcc-Vthl/^i^rO. N c h h 3 0 

6. 3 0 7^W/'(:^| 1 „ 

[00 22] £fcy-FN2{±. >;<-?3 0 4i,Zj: 
K> "H" "L" ^|/t=6r*. L^ot. y-F 
N 4 , y— FN 5 <0«El^Wi— .MsT*"***. ItllE 
Nchh5yy'X?306, 3 0 7tfj-yt&Z blz£ 
*) V c c UKMZT V f-v - i^'SitS . 

[0023] ifUC.k'J. ^^302, 3 0 3li 
V c c U^/PiT^tSftS . -?-tf>flL U VVXisV— 
^HIB2 0 0<oai^<i-^4)2*« "L" U^KcSSffcLfc 
y-KN2«-r yA-?3O4CJ:0 "H" fc& 
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[00 24] ZtllzX*)^ y — HN 4 , N5I1 *-W< 
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fcSr*}. y-FN6K®t**«&S*U>. .IfUc.fc'K 
y- H N 6 «l£EU^Wi#t S . 
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[ awn LXit-f&mmi tz*>x\ 
bbic i, fiiitt ^ffiSE-r s tzMzm miz $• 

HBtfc^Tt^Kvy 3 0 1 . 3 0 2, 3 0 3<7)fl 
«tt£r«SE-$-& j &Ba f &i> . x F UXr-x h^- Fo^c 

tC^-TT est fl^-tc J: Of^f^flUffilOO *-#*S 

te-fb£-t>:&« :<ot^. r-y yniKi o ocotb,tifl 



f<tlli " L" T*"5. U>-y'3f^W-yil]S82 0 0cO 
aj^J«#* 2 & "L" X'hh, Lfc^tXM/W 
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Miey * u ±)\,T\s4 mmzytte-t h&EME.zim.v> 
iHis&fcfc v * r . Mieafc^^f + ; ^ y x f p y 

[003 0] #£L<ti. «ffi-r^Mg»tt. -rXFfl 

*>i»y M^xc7)«.^$rH?ieT-x vmw-t h> 

[003 1 ] mz, ffliefx KEIHWi. msmmn** 

[ 0 0 3 2 ] mZ. BUlExX hfl-f-ti, 

[ 0 0 3 3 ] &iz, MExy h«#«*E]»tt. i'hSUfi 

[0034 ] 

£'gmL%we>mMizmm-t&. H+H-*fc« 
[0035] ( mm<omm i)mi iz^m^mmm 1 

(CtJ»t4Vpp«^|gffiS:fl|«-rs.-K>'rSB3 1 0$r 
[003 6 ] X>7"®&3 1 0(±. -fy M3SS4 0 0 b 

mi<D*>y'3 l l k^2co^yr3 l 2fcy-KN 1 
b N 2bcr)mizmm^ix^ 3 0 4 b £-£tf. 

[0037] x^.MHB400{i. -f^. HI-f-TM 1 i: 

$il|,NOR[HlB4 0 It, NORM4 0 lCOtB^lft 
^•h h fl^-TM 2 t ^'A+l $ ns N O Ft SB 4 0 2 



'(4) 002-197S94 (P 200 2- 1 9958 



[0 0 38] fXM3B4 0 0«;L V >7'*i<'l'—$>® 

b 2 o o cotu^fi^-o m^-iz x *} mw-t h m 
bt-&&. 

[00 3 9] fX MilBWiB* ( NOR0B4 0 2<7>{iJ 
2j)ti, /-Knii:(»»(Wj) »l*>Ji?5' 
731 ll^y-KNia^cOff-SK H2C7)^>-T3 1 
2£. y-KN2#> (y-HN lA^COSlEft 

[0 04 0] ^1^73 1 1 t«2<7)^>-7'3 1 2 

f X h 0B4 0 0 «k 9X h h Ha*fc#^ 

[0 04 1 ] *^BJ<7)Vpp^t[B]Sg5 1 Ocoffi&LZm 
2lZ7jk~t. H2(Ct$^T«. Huie^rHIBS 1 0 0- 

[004 2] frlBVpp^ESSS 1 Oli, f-ff^^ 

ebi o ot >j>7*i'i>-?E}&20 ot^y-rmu 

3 20 b Z%tS . 

[004 3] Mie^^T[IlS§3 2 011 fXMUB4 0 
0 dr-v^N'v'^ 3 0 1—3 0 3b. F7>-yX?30 
5~308i. 4 WN'-^ 3 0 4 t fc*tT . 

[00441 ^^^30 1-303):. h^VyX 
?3 0 5~3 0 8t. W 3 0 4 hO&SBHffi 

tt, ±i£Lfci:*5DT'£>i>. 

[0045] H3«dry7Til»<oiM^SISrfflv^. #31 
IBtii^rSBS 2 OOiftf^Sr^-r. 
[0046] iBJMWWrfciJ vvf . f X hff-f-TM 1 £ 
"L" . TM2£ "L" fc-ffti:. fx hESS4 0 0« 

[004 7] XM^Xf Xt-t-h'B#k:fcVvC. f Xh 

tfTMi, TM2*mwL. zn&^izx^y-y 

Nl, y - H N 2 comJEL^^^^iJffl)? tlh . 
[00 4 8] "f &;b*>f X Mi^TM 1 = "H" . TM 
2= "L" £A7J-f&fc. y-KNl= "H" . 7-H 
N2= "L" t$r9» 02^L7t^^>^^3O2. 

[004 9] itfX hfl-^-TM 1 = "L" . TM 2 = 
"H" SrATJ-f&i:. /-KN1= "L" „ y-KN2 

= "H" fc=5rO. i2(:SL«t^73 0H:xh 

UX#»a»S . 

[00 50] ZZTt-X Hf-f-TM 1 , TM 2<DXtt 

H^n' v K 1 IfrhXtth. 

[005 1 ] ifcs [15{cijrf J^cfhgpft-^t^l 8 
a^gWS^fl^WELTfXMi-fTM lfcTM2 
i^fXMl^lMiEBl 9*^(*mg^±§-t*-SCi:t> 

[0052] ( mmmm. 2) me ^wnommn 2 
t*Ht* v p p*£0»£«j«-rft;i?y:rig»3 3 0 £ 



[0053] ;tf>7'l£]B3 3 0ti. fxMSB4 lOt 
81(7)^73 1 1 t^2<0^V73 1 2b4W<—? 

3 0 4 fcSr-i-tr, ^fyA'-^3 0 4li. UV^v-U- 
^EB2 0 0<oaj^e#*2<OR(Be^S:aj*-r6. 
[0 0 54] fXMs]184 1 0H fXMI-^TMl 
fc. U>'^v-U-^0SS2OOc7)!ii7Jfi-9-«>2t* i A 
7J$ixSNOR[HlB4 1 1 tNOR@S§4 1 KOffiTJfl 
^fcfXhfl^TM2i#A7l£itl>NOR[5]B4 1 
2. WMfTMl):, -Y^<-^3 1 3 Wftjim^ 
i# i A7J$ft.6NOR[I]B4 1 3iNOR(HB4 1 3cr> 
ftjjm^b f X MI^TM 2 b WXJl£ix& NOREB 

4 1 4 

[0055] NORI3B4 1 2<r,iH^i±. W,\<r>Xvr 
3 1 l£*J^£««3*t&y-KN7fc«»&S;h.. N 
ORH1B4 1 4s0ii}7j{i. S2^y73 1 2tmmW 

[ 0 0 5 6 ] W MHB4 1 0i±. fx HB-^SrJflv* 

y-HN7^y-KN8tcomjEU'<;u^©jp-ra 

h, 

[0057] ^mW,za^X\t. f XMUB4 1 Ofci 
Ox hi^xf x ht- HB#tc#df -ww^tcEirScox h 

\sxtm*tv&tfrh x o iz-t& . 

i o o 5 8 ] i7(t ^rie^^rn]SS3 3 o»-ji#« 

t LTdf^miB 3 4 0 **tr. V p p 

B5 2 0T*&. 

[0059] KraeVpp*£EK5 2 0li. T4??fi 

ms&i 0 0 tv y?'*i'U-?®$&20 0 k#>yms& 

3 4 0t2r*tf. 

[0060] frie^vTniB3 4 o«» -fx mhib4 1 

0b. ^A-A-y^30 1-303t. N7>^^3 0 
5— 308 4VJl—5>304b*'£ts. 
[006 1]^^y^301~303t, h^^'X 
^3 0 5-3 08i:^lg^^{i. ±M Vtz b is 0 X'S> 

■< >;<-7 3 0 4li. -fXhE]B4 1 OlZ^ V 
*=/U-?®m2 0 O^ttTjfi^ 2tfOKlKfI-t2rA7) 
NOR0B4 1 3fc««e*ilTV^. 
[0062] ^>-7'@B340tC*>V^T{i. ^r-V 

/n'v ^ 3 0 111 y-HN7ty-KN3t <0lSK=«iR 
§ix. ^-v^n*^^ 3 0 2ii, 7-FN8i:y-HN5t 
OOCMgg^iX. =Jf-vvW^3 0 3<1 7- FN sty 

[0063] ms(r>xv7'ws&<r>mm*m^T.*% 
mzx& &' y 7*0B 340 <mm z . 
[0064 ] wmm^zii^x . jiisfiaj i t pi t < f 

XMt-vTMl. TM 2 a: " L" b~thb. ATJff-^* 
2 i; AT) ft-^ * 2 iOK«Kfl-# t ti . -tO * i y - H N 7 
ty-HN8tCA7)?itS, 

[00651 XM/X fX h h*B#fc*3 V>T . f X h 
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ft-Sf-TMl , TM2«:IM«U %cO&fr-&fo-&i,z£ *) J 

[00 6 6] -fteb-h. xXl-fl-?-TM2= "H" £A 
TlLtzk.% t,zl±f-Z. Mt#T M 1 (c*>*>;b 93r< 7 — K 
N7, y-FNStifcUc "L" t&>,» mUz^kLtz 
dftA-y?3 0 1, 3 0 2, 3 0 3lCXhU-X^|i]B$^ 

[00 6 7] Cl^T-xXhfi-^-TMl . TM2cDA7J3j 

[00681 ifc.HlO IzJrrtJ: o izftmt^t'y 1 
SfcWtT^HWTMl tTM2mHfM 
(HlSSl 9A^fl^£$-t!:5.rfcl>T"#.g>. 

[oo69]iiui z\cr>wm~mm<^mm.i,zxh 
DRAM^mw&^-t-fv-vtmz'hh,, mi uz^ 

X. ^cODRAMJi, rtS|5*jg«{i^±[HlS& 1 . ?u-y 
^%±S»2. ff±5j:tf?iJTKU^y7r3, fff3 

9ii£Tf\£jV< v?T 1 OS-fili, ^'Jv -y b6Ji* 
^UTW 7fcJ:tMr>"XT>'7 c +Affi:fi$iJP®i&8£ 

[0070] fl^SiSmft^EiiSl li. *l-gBA>£>miI 

ma v c c ii/jgtttmfiG n d s-stt . rtaresreffi 

VPP, VCCS. VBL£±j£-$-&. 9u-y7$b£m 
882 (i. ^*^4-^4>tLi.ft-§-/RAS, /CAStC 
IWV^BfS^ilfft- F£MS?U D RAM^*Sr»J 

[00 7 1] fft>J:lffl7h'^A77r3«. *hSP*> 
<»4^^jll.7Kl/^ifA0-Ai (Jtfc'U iiiO 

RA i *Jj;t>*?iJTH^^ff-^CAO— CA i ££j£U 
^L!tfi-f-RAO~RA i fciyfCAO-CA i 

[00 7 2] ^=E'J7M 7(i. fr^'JttfcK^JSfU * 

[00 73] fif3-/4li. fftJi^jT H1/^a' 7 
7 r 3 fyt>5-i. hixtz^ z x7' K L-"-3.fS-=rR A 0 — R A i £ 

hfitznr Y VM%*%C AO-CAi (CE¥ L T . * * 
U71/^ 1<D¥\TY Is ^yXT>y'+X 
aj7J*JfWlHl»8«;.. fff'3-y4 fcilWa-rsfc: 
J; o t *sjg $ ft.*: r h u x <r> x * y -t ; i- £ x - ? a ttj 7] 
OP<»>-^«Si=«a-r*. r-^AHtfjitft I o 
POffeTfiffiti- 9i3j:t/ai7J>'< y7r 1 0 

izmmztLh, 

[00 74 ] W)^?7t9I1. «i=E- HB#(C. fl-SS 



tf-^Dj w:«L. j«a«asrc*4> s-t-'-^a 

S. J±57J^'y7r 1 0«. h'B#(c. *Kfl6»fcA 

[0075] HIl 2Ji, (31 ltiU'DRAM^t 
'J "7 y 1- 6 cOfSffcSr^-ttHS&T'o «y ?0-e£> 5.012 

HWLt , #?lJtC^i5LTl5(t^^t'>y htSWBL. 
/BLtZ&tS. #^*'J-fc/VMC(i, T^-fcXffltDN 

i:'S:*tfffl«<0fctf5'C*i. 7-H«WLIi, fixn- 
^•4^ffi7J5:f5^L, »»?3*lfcfir^=E'J-fe;PMC* 

[0076] ■fe>'^r>'7 , +Aaj*H»EIB8tt. t- 
^AaiTJ^ IO./IOdOPJt, «-?iJCTJCEL 

xmit>titzWMtRy- b 1 1 . -fe^xr^n 2fc.t 

l/>f37-f1f 1 3fcSr*tf. W««?y-M Hi. t'-y 
NMBL, /BLfcf-^Aaj**8«IO. /IOk 
<5^tcga£$;h.rt: l*Jc7)Nf-v^;l'MOSh yVx/X? 
trittt. &&lMtRy— M 1 <D l McON^-A' *MO S 
h 5 fcr>7- h it . ^ijatKHC S L £ fl- LT?iJt 

C S L^'iM^K/U^ r h j Is-^jWZtL&f t>tl& b 1 
M^Nf-^^yHVIOS h^Vx'x^^jlL. h' y hiS 
MB L , /BLt-r-^AaJ7]ISStlO, /1-Obiffi 

[0077]-feyx7y7i2ii. -feyxrvratt-ft; 

fl^-SE, /SE^ix-ffL r H j K;l-fc±yf r Lj 
U^KC^r o CI fc (C J>E L T, t'-zMWBL, /BL 

iaoaw*iK*iai*rt»«iH«Evccs «vco t,z 

B L E Q^JStt-fbK/KO r H j -5 7tCli:(C 

VBL ( = VCCS/2) iZjay^X-tZ. 

(0078]dc7)J:dtC, D RAMTIi. ft&MMWiL 
VCC<,Z&*J\,\xm*cOi*igltWMM&.VPP , VCC 
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